The present article addresses the use of antiviral drugs in the management of seasonal influenza illness for the 2012/2013 season. It updates the previous document published in 2011 (1) . Noteworthy guidance updates since 2011 include the following:
• Seasonal influenza in 2012/2013 is predicted to be caused by two human influenza A and one influenza B strain, all of which are anticipated to remain generally susceptible to oseltamivir. • Swine-variant H3N2v, which has rarely caused infection in humans exposed to infected swine within the past year in the United States, is susceptible to oseltamivir. It is not included in the current seasonal influenza vaccine.
• It is still considered that initiation of antiviral therapy more than 36 h to 48 h after onset of symptoms is beneficial in patients hospitalized with complicated influenza and severe illness.
• Oseltamivir continues to be recommended for the treatment of influenza in pregnant women. • Le recours à des antiviraux parmi les mesures de contrôle des éclosions d'influenza dans des établissements fermés, tels que les établissements de détention, fait désormais partie de ce document.
Clinical aspects
Seasonal influenza A viruses share similar clinical features. Virus is transmitted from infected to susceptible persons through respiratory secretions containing suspensions of virus, especially airborne droplets generated by coughing and sneezing. The relative contributions of small particle aerosols and fomites in transmission are uncertain. The basic reproductive number (R 0 ) (mean number of secondary cases transmitted by a single index case to susceptible contacts) ranges from 1.3 to 1.7. The incubation period of seasonal influenza A illness is one to four days, with a mean of two days (8).
In otherwise healthy patients with uncomplicated illness, virus in nasopharyngeal secretions is shed beginning 24 h (one day) before onset of symptoms, peaks in the first two to three days of illness and declines over five to seven days, although it is commonly accepted that some persons, particularly young children and immunocompromised persons, may shed virus for longer periods (9) . For purposes of postexposure prophylaxis (PEP), the infectious period is considered to extend from one day before onset of symptoms until 24 h after fever ends.
Illness caused by influenza virus can range from asymptomatic to mild, uncomplicated, self-limited upper respiratory tract infection to serious complicated illness dominated by exacerbation of a comorbid, underlying medical condition or severe viral lower respiratory tract infection (pneumonia) with or without multiorgan failure (8).
In adults, influenza typically begins with fever, respiratory symptoms such as cough or sore throat and systemic symptoms such as myalgia, arthralgia and headache. Gastrointestinal symptoms, notably diarrhea, have been described uncommonly as manifestations of seasonal influenza A.
While the typical clinical features of influenza illness appear in older children and youth, among patients younger than 10 years of age, the clinical features may be atypical. Indeed, among children younger than five years of age, influenza illness is often nonspecific and may be indistinguishable from illness due to other respiratory viruses. Young infants may present with a sepsis-like picture. Infants younger than six months of age are more likely to present with rhinorrhea and dehydration than cough and pneumonia and, among those younger than three months of age, fever alone or fever with dehydration are common presenting features (8). Diarrheal illness may be observed. Some clinical signs in infants, children and youth warrant urgent medical attention. Familiarity with these signs is advised (Table 3) .
Severe lower respiratory tract disease encompasses diffuse primary viral pneumonia, which often develops directly from progression of initial symptoms, and a secondary bacterial pneumonia, which may arise after a period of initial improvement. Acute respiratory distress syndrome may develop several days after illness onset. The importance of secondary bacterial infections in influenza is further illustrated by the fact that among fatal cases of A(H1N1)pdm09, concomitant bacterial pneumonia was demonstrated in 26% to 38% of cases (10) . These bacteria included Streptococcus pneumoniae, methicillin-susceptible Staphylococcus aureus and methicillin-resistant S aureus.
Influenza-related complications in infants, children and youth include severe hemorrhagic viral pneumonia, secondary bacterial pneumonia (due to S pneumoniae, S aureus or group A streptococcus), mixed viral and bacterial pneumonia, localized viral pneumonia, severe laryngotracheobronchitis (croup) and exacerbation of chronic pulmonary disease. Nonpulmonary complications include acute myositis, myocarditis or pericarditis, toxic shock-like picture (due to secondary bacterial infection) and neurological complications. The latter include febrile seizures, status epilepticus, encephalitis/encephalopathy, Reye's syndrome and Guillain-Barré syndrome (11) .
Conditions that place individuals (including infants, children and youth) at risk of severe outcomes from influenza illness are shown in Table 4 , which is adapted from the Canadian National Advisory Committee on Immunization (12) and incorporates recently published data (13) .
Clinical diagnosis of influenza illness
Clinical suspicion and the accuracy of diagnosis vary substantially. However, when influenza is circulating in the community, the presence of cough and a fever of 37.8°C or higher in otherwise healthy adults has a positive predictive value of 86.8% for a laboratory-confirmed diagnosis of influenza, although the negative predictive value is poor (39.3%) (14) . Among nonimmunized young healthy adults, the combination of a fever of 37.8°C or higher plus at least one respiratory symptom (sore throat, cough or nasal symptoms) and one constitutional symptom (myalgia, headache, sweats, chills or fatigue) are predictive of influenza confirmed by laboratory testing in 60% to 71% of cases (14) (15) (16) . Among immunized patients 60 years of age and older, the combination of fever, coughing and acute onset have a predictive value of 44% for laboratory-confirmed diagnosis of influenza (17) .
Diagnosing influenza illness by clinical criteria in children is more problematic than in adults because they cannot articulate their symptoms as readily. Studies evaluating the sensitivity and specificity of a clinical diagnosis of influenza in children compared with a laboratory gold standard are limited (18) . The common presenting findings of fever, cough and rhinorrhea do not distinguish influenza illness from that due to other respiratory viruses. Thus, in diagnosing influenza in a patient and arriving at a treatment decision, practitioners should be guided by knowledge of whether influenza virus is circulating in their community as well as their clinical assessment of the individual patient, taking into account factors that may influence the presentation such as extremes of age, comorbid conditions and immunocompetence.
TREATMENT OF INFLUENZA ILLNESS Antiviral drugs, including off-label use
For both zanamivir and oseltamivir, the present guidelines are recommending some uses that are off-label and not approved by Health Canada. Accordingly, it remains incumbent on the prescribing clinician to apprise the patient that the drug has not been approved for this indication. Oseltamivir: The NAI drug oseltamivir (Tamiflu, Hoffman-La Roche Ltd, Canada) is authorized by Health Canada for the treatment of uncomplicated influenza in patients one year of age or older who have been symptomatic for no more than two days. Oseltamivir is also authorized in Canada for prevention of influenza in adults and children older than one year of age who are close contacts of an individual with characteristic symptoms of influenza.
Oseltamivir is formulated as oseltamivir phosphate in capsules containing 30 mg, 45 mg or 75 mg per capsule or as a suspension at a concentration of 6 mg/mL or 12 mg/mL. No injectable formulation is currently authorized for use.
Oseltamivir phosphate is well absorbed and extensively converted by hepatic and intestinal epithelial cells to oseltamivir carboxylate, which is the active antiviral molecule. It is eliminated almost completely as unchanged drug in the urine by glomerular filtration and renal tubular secretion (19) .
In part due to lack of further metabolic transformation, oseltamivir carboxylate has little potential for drug-drug interactions and this expectation has been borne out by limited clinical studies.
Influenza B viruses are approximately 10-to 20-fold less susceptible to oseltamivir carboxylate than are influenza A viruses (19) , and these in vitro differences may explain differences in clinical efficacy of oseltamivir for treatment of influenza A and B virus infections in children (20, 21) and adults (22) .
Treatment and prophylaxis regimens of oseltamivir and zanamivir for adults and for children according to age and weight are detailed in Table 5 (23) . Doses do not need to be adjusted in obese adults (24) . Dose reduction is advised for pharmacokinetic reasons in persons with creatinine clearance <60 mL/min, although the drug has a wide margin of safety and causes no serious, dose-related adverse effects. Dose reduction is advised for patients with impaired renal function (Table 6 ) (25) (26) (27) (28) .
Oral oseltamivir is generally well tolerated. Mild, rapidly reversible nausea and/or vomiting have been observed in approximately 5% to 10% more persons taking oseltamivir versus placebo. Nausea and/or vomiting are more common in young adults taking 150 mg twice daily (12% to 15%) than 75 mg twice daily (8% to 11%) compared with placebo (3% to 7%) (19) . Influenza A and B viruses rarely cause central nervous system symptoms such as convulsions and coma (29) . A causal relationship between oseltamivir and such adverse effects or a wider spectrum including delirium with hallucinations has not been definitively established (30, 31) . Close monitoring of treated patients is advised (23) .
For adults with seasonal influenza illness of less than 36 h duration, there appears to be no advantage of combining oseltamivir and zanamivir (32) . Administering higher doses of oseltamivir to critically ill patients with influenza is not warranted. Oseltamivir was used to treat critically ill patients during the 2009 H1N1 pandemic. Such use included treatment with higher doses administered for longer periods than the approved five-day regimen of 75 mg twice daily. In critically ill ventilated patients with A(H1N1)pdm09, oseltamivir administered via a gastric tube was well absorbed, yielding plasma concentrations that exceed the inhibitory concentration of influenza A virus (33) . Preliminary analysis from a randomized comparison of 150 mg twice daily and 75 mg twice daily oseltamivir for treatment of patients seriously ill with influenza, including A(H1N1)pdm09 viruses, suggested that the higher dose was safe but offered no benefit over the standard dose regimen, as evaluated by reductions in viral shedding at day 5 of treatment (34) .
More details regarding safety, tolerance, drug interactions and formulations were detailed in our previous guideline (1) . Zanamivir: Zanamivir (Relenza, GlaxoSmithKline Inc, United Kingdom) is authorized by Health Canada for the treatment of uncomplicated influenza in patients seven years of age or older who have been symptomatic for no more than two days. It is also authorized for the prevention of influenza in patients seven years of age or older.
In vitro, influenza A and B viruses exhibit similar susceptibility to zanamivir (19) . In observational studies of children and young adults with influenza A or B virus infection treated with either oseltamivir or zanamivir, there was no difference in duration of fever between treatments in young children four to 16 years of age (21) . However, in older children and adults (mean [± SD] age 15±12 years) with influenza B virus infection, the duration of fever was significantly shorter in individuals treated with zanamivir versus oseltamivir (22) . In a small, observational study involving persons of unspecified age directly comparing the efficacy of zanamivir in ill persons with influenza A or influenza B virus infection, no differences in duration of fever were observed (35) .
No data are available on the comparative effects of oseltamivir and zanamivir on influenza B virus infection in older adults and those in high-risk groups.
Zanamivir is marketed as a powder in a proprietary inhalational device that delivers 5 mg of zanamivir per inhalation (34). Approximately 80% of an inhaled dose is deposited onto the upper respiratory tract lining and 13% in the bronchi and lungs where it exerts its antiviral effect. Ten per cent to 20% of inhaled drug is absorbed and eliminated unchanged into the urine. Because inhaled zanamivir may induce bronchospasm, the Canadian product monograph advises against its use in persons with severe asthma or chronic obstructive pulmonary disease. No dose reductions are recommended for any patient population.
There have been case reports of mechanically ventilated patients with A(H1N1)pdm09 influenza who had been treated with zanamivir diskhaler powder in water, administered by nebulizer resulting in bronchospasm and obstruction of ventilator filters (36) .
Intravenous formulations of zanamivir are under clinical investigation but are not authorized for use in Canada. In specific circumstances, intravenous zanamivir may be obtained through the Special Access Programme of Health Canada (www.hc-sc.gc.ca/dhp-mps/ acces/drugs-drogues/index-eng.php). Combination therapy: The clinical utility of combination therapy for treating influenza remains uncertain. A retrospective cohort study compared a triple combination of drugs (oseltamivir, amantadine and ribavirin) and oral oseltamivir in adults with serious influenza illness requiring ventilator support (37) . Both regimens were similarly effective in reducing mortality. A modelling study using three antiviral drugs with different mechanisms of action suggested that this therapeutic strategy could delay the emergence of resistance better than treatment with a single influenza inhibitor (38) .
Benefits of antiviral treatment
NAI therapy of patients ill with infection due to seasonal influenza viruses has been demonstrated in controlled trials to reduce the duration and severity of uncomplicated, self-limited, laboratory-confirmed influenza, largely due to influenza A viruses, in otherwise healthy children older than one year of age and adults (39, 40) .
A meta-analysis concluded that these drugs appeared to reduce total influenza-related complications but could not distinguish between mild and serious complications (41) . NAIs have been shown to reduce the frequency of otitis media as a complication of influenza in pediatric patients (40) . NAI treatment of hospitalized patients with seasonal influenza may reduce the duration of hospitalization and mortality (42) .
In a number of observational studies of patients with A(H1N1) pdm09 infection, it was reported that treatment with NAIs, chiefly oseltamivir, reduced the progression and severity of illness in the general population as well as in vulnerable groups. These groups include pregnant women and solid organ transplant recipients (43) .
As noted above, in vitro and available clinical data from observational studies (20-22), but not randomized controlled trials, suggest that inhaled zanamivir may be more efficacious than oral oseltamivir for the treatment of influenza B virus infection in older, but not younger, children.
Investigational intravenous zanamivir 600 mg twice daily has been reported to be efficacious in preventing experimental human influenza A virus infection (44), treating oseltamivir-resistant A(H1N1) pdm09 pneumonitis (45, 46) as well as for treatment of critically ill patients with A(H1N1)pdm09 influenza (47) . Based on these data, intravenous zanamivir is recommended for antiviral therapy of patients severely ill with suspected or confirmed oseltamivir-resistant influenza who are unable to use the inhalational device.
Inasmuch that a number of respiratory tract viral pathogens can cause an influenza-like illness, anti-influenza drug therapy will invariably result in treatment of some persons whose influenza-like illness is not due to influenza virus per se. At present, there are no data to suggest that such treatment is ecologically harmful. Because NAIs are specific inhibitors of only influenza virus neuraminidase, such treatments are unlikely to engender resistance in other microorganisms. Moreover, influenza viruses are not constituents of the normal flora of humans.
Considerations in selecting treatments
The indications for treatment may be structured around the following considerations: severity of illness; presence of risk factors or comorbid conditions; interval between onset of illness and diagnosis; and likely influenza type(s) causing infection (see previous section 'The Disease'). Severity of illness: Useful definitions of the range of clinical illness caused by influenza viruses have been adapted from those published by the Centers for Disease Control and Prevention (48):
• Mild or uncomplicated illness is characterized by typical symptoms such as fever (although not everyone with influenza, especially at the extremes of age, will experience a fever), cough, sore throat, rhinorrhea, muscle pain, headache, chills, malaise, sometimes diarrhea and vomiting, but no shortness of breath and little change in chronic health conditions. • Moderate or progressive illness is characterized by typical symptoms plus signs or symptoms suggesting more than mild illness: chest pain, poor oxygenation (eg, tachypnea, hypoxia, laboured breathing), cardiopulmonary insufficiency (eg, low blood pressure), central nervous system impairment (eg, confusion, altered mental status), severe dehydration or exacerbations of chronic conditions (eg, asthma, chronic obstructive pulmonary disease, chronic renal failure, diabetes or cardiovascular disease).
• Severe or complicated illness is characterized by signs of lower respiratory tract disease (eg, hypoxia requiring supplemental oxygen, abnormal chest radiograph, mechanical ventilation), central nervous system abnormalities (encephalitis, (Table 4) . Notwithstanding the above association of the aforementioned medical conditions as risk factors for severe influenza, 20% to 40% of patients with severe A(H1N1)pdm09 influenza admitted to intensive care units were previously healthy persons not belonging to any known high-risk group. The corollary is that practitioners must be vigilant in their evaluation of otherwise healthy individuals in whom seasonal influenza illness appears to be mild but may be progressing.
Interval between onset of illness and initiation of antiviral therapy:
Initiation of treatment of uncomplicated seasonal influenza in healthy adults and children with NAI within 36 h to 48 h of illness onset is efficacious. Optimal benefits are obtained if treatment is initiated as early as possible after the onset of symptoms (49) . Thus, initiating treatment within 12 h of illness onset should be a practice goal.
Likely influenza type(s) causing infection:
As discussed in the previous section 'The Disease', it is uncertain what will be the predominant strain of influenza causing illness in the 2012/2013 influenza season. Practitioners should be mindful of reports in the Public Health Agency of Canada's FluWatch and reports from their provincial or territorial public health departments. This may be important in case oseltamivirresistant seasonal influenza viruses reappear.
Treatment of children
While some aspects of influenza prevention and treatment in adults can be extrapolated to children, there are several areas where special pediatric considerations are necessary. In general, when compared with adults, there are fewer data to guide the management of children, notably young infants.
The incidence of seasonal influenza in healthy children is generally 10% to 40% each year, but rates as low as 3% have been reported (50) . During community outbreaks of seasonal influenza, the highest attack rates occur in school-age children (51) . Children are a common source from which infection is spread to other household members. The shedding of virus usually starts 24 h before the onset of overt symptoms and generally ceases at seven days.
Influenza illness may be indistinguishable from illness due to other respiratory viruses. The atypical and nonspecific nature of influenza illness in young children is evidenced by data that suggest that, among hospitalized children, fever and cough are the most common presenting features (52) .
The pulmonary and nonpulmonary influenza-related complications in infants, children and youth are generally similar to those in adults with the exception that some conditions are more likely to be encountered in children (sepsis-like illness, diarrhea, otitis media, severe laryngotracheobronchitis [croup]), febrile seizures, Reye's syndrome and refusal to walk due to myositis (50) .
In general, children with pre-existing high-risk medical conditions are more likely to experience adverse outcomes. However, previously healthy children may also experience adverse consequences. In the 2010/2011 influenza virus season in the United States, approximately 50% of the 115 influenza-related deaths were among previously healthy children (54) . Influenza B was identified in a disproportionate number of pediatric influenza-associated deaths (38%) (53) .
Children at the highest risk for adverse outcomes from influenza illness include those younger than five years of age (54) . Hospitalizations occur more frequently among those younger than two years of age compared with older children, with the highest hospitalization rates being among those younger than six months of age (52). This does not necessarily translate into a decision to uniformly use antiviral therapy in those younger than two years of age; such children with mild influenza illness do not usually need treatment.
Among the currently available antiviral agents, three are approved for use for children in Canada: amantadine (which is not currently useful because of resistance) for influenza A; and oseltamivir and zanamivir for influenza A and B. Clinical trials supporting the role of the NAIs in children were previously summarized and have been the subject of recent meta-analyses (40, 55) . One meta-analysis (55) suggested that the NAIs shorten the duration of illness in children with seasonal influenza and reduce household transmission, but that they have little effect on asthma exacerbations or the use of antibiotics.
Indeed, data from the only double-blind, randomized, controlled trial on oseltamivir for the treatment of influenza in previously healthy children indicated significant reductions in physician-diagnosed complications requiring antibiotic therapy (relative risk reduction 40%), and in the likelihood of developing otitis media (relative risk reduction 44%) (56) . Another randomized trial among children aged one to three years indicated an 85% reduction in acute otitis media when oseltamivir was started within 12 h after the onset of influenza illness, but no reduction when treatment was started at >24 h after the onset of symptoms (57) . A benefit on asthma exacerbations among oseltamivir-treated children has also been demonstrated in a randomized controlled trial (58) .
Since the earlier studies on NAIs, additional studies have been reported and are in progress and experience with their use has increased (59-62). However, there exists a relative paucity of new data from randomized trials involving infants and young children. Recent studies have provided valuable safety data (63) as well as data on the use of oseltamivir in premature newborns (64) . However, its use for 2012/2013 seasonal influenza in infants should be handled on a caseby-case basis, based on severity of illness, because it is not approved for this indication in Canada. Oseltamivir was temporarily approved for use in infants younger than one year of age on the basis of a favourable risk-to-benefit ratio during the 2009 H1N1 pandemic. Recommendations for oseltamivir dosing for infants younger than one year of age varied within a reasonably narrow range and have been updated for seasonal influenza (65) (66) (67) . Current dosing recommendations are shown in Table 5 .
Treatment of immunocompromised patients
This group includes individuals with a wide range of congenital and acquired immunodeficiencies. The heterogeneity of populations of immunocompromised hosts is well recognized, resulting in varying degrees of risk for adverse outcomes from influenza illness. In this context, Table 7 summarizes selected clinical, laboratory and other markers that help to categorize various immunodeficiency states and identify patients who might be at the greatest risk of adverse outcomes from influenza illness (68) . The presence of these markers suggest increased risk for acquisition of infection, progression to more severe and potentially life-threatening consequences of infection, and for an impaired ability to develop immunity to infection following subsequent exposure to influenza virus (68) .
In addition to the well-recognized variability in the clinical manifestations of influenza illness, atypical clinical features may be present in immunocompromised individuals. For example, immunocompromised individuals may present with fever as the sole manifestation of influenza illness (69) and may present with respiratory symptoms without fever (70) .
The complications seen among persons with normal immune systems may also be seen in immunocompromised hosts. Invasive secondary bacterial infections caused by S pneumoniae, S aureus, Streptococcus pyogenes and other bacterial pathogens may occur and can be devastating for the immunocompromised host. For example, asplenic individuals are known to be at increased risk of severe invasive pneumococcal disease.
Prolonged illness and viral shedding are features of infection in immunocompromised individuals. Indeed, in some of the more immunocompromised individuals, the virus may be persistently present in the respiratory tract for several weeks or months (71, 72) . This persistent shedding may be accompanied by periodic exacerbations of illness (71, 72) . Cell-mediated immunity is important in mediating protection from influenza illness, viral clearance and recovery from illness (72) (73) (74) (75) (76) . Thus, reductions in T cell number or function as a result of acquired or congenital immunodeficiency states may result in an increased likelihood of a more severe and prolonged illness and an increased risk of antiviral resistance (72, 73) . The risk for immunocompromised persons is compounded if they are in comorbid states that are themselves risk factors for adverse outcomes from influenza illness (eg, underlying chronic lung disease). The risk among these individuals may be variable due to several factors, including differences in the nature of their immunosuppressive therapies (77, 78) .
The importance of early treatment of influenza illness in immunocompromised hosts (eg, organ transplant recipients) is well documented. Protracted illness and virus shedding may prompt physicians to prolong antiviral therapy with oseltamivir. However, the likelihood of antiviral resistance is a major concern with prolonged oseltamivir therapy of immunocompromised patients (79) . Accordingly, practitioners should consult with experts and monitor for antiviral resistance when treating such patients.
Treatment of patients with renal impairment
Recommended oseltamivir regimens for treatment and prophylaxis of patients with renal impairment or failure are presented in Table 6 (26, 27, 28) . No dosage adjustments are required for inhaled zanamivir treatment in patients with renal impairment.
Treatment of pregnant patients
During seasonal influenza epidemics, healthy pregnant women with influenza, especially those in the third trimester of pregnancy, experienced rates of hospitalization in excess of those observed in age-matched nonpregnant women with influenza (80) . Moreover, the rates of hospitalization were comparable with those observed in individuals with other recognized comorbid conditions that increase the risk of influenza-related complications (80) . As a result of such data, pregnancy is now recognized to be a risk factor that warrants annual influenza immunization. During the 2009 A(H1N1)pdm09 pandemic, not only were increased rates of hospitalization again observed in healthy pregnant women, most of whom were in the second and third trimester, but increased rates of death were also observed compared with nonpregnant women (81) . Such excess mortality had previously been observed during the 1918 and 1957 pandemics. New evidence indicates that there is a significant increase in stillbirths, premature deliveries and infant mortality when women contract influenza in the third trimester (82) .
Oseltamivir pharmacokinetics in pregnant women with influenza are not different from one trimester to another (83) . Oseltamivir is excreted in breast milk, but at concentrations below that required to inhibit current influenza A and B strains (84) . These observations taken together support the recommendation to treat influenza in pregnant women in all trimesters with oseltamivir in standard doses as soon as possible after the onset of influenza-like symptoms (85) .
Oseltamivir and zanamivir are listed by the United States Food and Drug Administration as pregnancy category C drugs, reflecting the fact that no clinical studies have been performed to assess their safety during pregnancy. No adverse effects on the woman or fetus have been observed as a result of treatment with oseltamivir during pregnancy (86, 87) .
Some authorities recommend oseltamivir in preference to zanamivir during pregnancy because it is systemically absorbed (88) . Systemically absorbed oseltamivir would likely be delivered to virusinfected respiratory tract tissues more consistently than would inhaled zanamivir, especially in the later stages of pregnancy when diaphragmatic excursion, limited by the gravid uterus, may impair necessary distribution of inhaled zanamivir through the respiratory tract. Oseltamivir is now recommended for the treatment of influenza in pregnant women. • Corticosteroid therapy (71) (ie, among adult patients >700 mg cumulative dose of prednisone equivalent on an ongoing basis and at the time of clinical evaluation; among pediatric patients (72) >2 mg/kg per day of prednisone or its equivalent, or >20 mg/day if they weigh more than 10 kg administered for 14 days or more);
• Cytotoxic therapy*;
• 
Treatment of patients with renal impairment
See the relevant sections above and Table 6 for treatment recommendations of adults and children with renal impairment as a risk factor.
Treatment of pregnant women
Oseltamivir in standard doses is recommended for treatment of pregnant women with influenza based on the extensive safe use of oseltamivir to treat pregnant women during the 2009 H1N1 pandemic. (Strong recommendation, Grade C evidence)
CHEMOPROPHYLAXIS VERSUS EARLY THERAPY
Antiviral prophylaxis with NAIs has been demonstrated to be efficacious and well tolerated. Three chemoprophylactic strategies were detailed in the previous guideline (1): seasonal prophylaxis; PEP or contact exposure; and outbreak control. Antiviral chemoprophylaxis is recommended only in very selected circumstances:
• Seasonal prophylaxis involves continuous (usually daily) administration of antiviral medication for all or part of an influenza season to prevent influenza illness. This may include circumstances in which effective vaccine is not available or vaccine is contraindicated. Although efficacious in the setting of clinical trials, the practicality and effectiveness of such seasonal prophylaxis in the field have not been established. Two weeks of prophylaxis initiated at the time of administration of injected, inactivated influenza vaccine during the influenza season may be considered to prevent influenza until vaccine-induced immunity develops, a strategy referred to as bridging prophylaxis.
• PEP is an efficacious strategy when initiated in the first 48 h after exposure to an infectious ill contact. Contacts are considered infectious for the interval beginning 24 h before illness onset until the time fever ends. However, it is recommended that the strategy of early treatment be used in place of PEP because of reports of oseltamivir resistance arising during PEP. Early presumptive therapy may be appropriate for situations in which influenza infection appears prevalent and persons at very high risk of influenza complications are exposed (65) . Early presumptive treatment requires initiation of therapy with oseltamivir or zanamivir twice daily (versus once daily as recommended for PEP) initiated after exposure to an infectious contact even before symptoms begin.
• Outbreak control: chemoprophylaxis combined with antiviral treatment of ill persons plus other measures is recommended for controlling outbreaks of influenza in closed facilities. Closed facilities have a fixed residential population with limited turnover or units that can be closed (89) . Closed facilities include nursing homes and other long-term care facilities that house patients at high risk of influenza complications (89) as well as correctional institutions that pose special other risks and considerations with respect to influenza outbreaks due to their unique environment; these factors mandate consideration of the same measures for outbreak management in both (90) . Chief among these additional measures is the concurrent administration of inactivated influenza vaccine parenterally. Zanamivir does not interfere with the hemagglutination antibody response to injected vaccine (91) . A similar lack of interference with oseltamivir would be expected. Nasal attenuated live influenza vaccine (Flumist, Astra Zeneca Canada Inc, USA) should not be used in these situations, because oseltamivir and zanamivir would be expected to interfere with its immunogenicity.
Recommendations for antiviral prophylaxis
• Early therapy is preferred over routine seasonal pre-exposure prophylaxis (Recommendation, Grade D evidence).
• An early treatment strategy should involve counselling together with arrangements for contacts to have medication on hand.
(Option, Grade D evidence) • Some experts recommend the selective use of pre-exposure prophylaxis for the following scenarios (Option, Grade D evidence) during community outbreaks of influenza illness: i. As a bridge to vaccine-induced immunity during the 14-day period after immunization of high-risk individuals; ii. Protection of high-risk persons for whom vaccination is contraindicated or deemed likely to be ineffective; iii. Protection of patients at high risk and their family members and close contacts when circulating strains of influenza virus in the community are not matched with trivalent seasonal influenza vaccine strains, based on current data from the local or national public health laboratories; iv. Protection of family members or health care workers for whom influenza immunization is contraindicated (eg, known anaphylaxis to chicken or egg protein) (92) and who are likely to have ongoing close exposure to unimmunized persons at high risk including infants and toddlers who are younger than 24 months of age (www.cps.ca/english/statements/ID/ ID11-06.htm).
• Early therapy is preferred over PEP due to concerns regarding drug resistance. (Option, Grade D evidence) An algorithm for prophylaxis is provided as Appendix D.
• PEP may be considered in family settings for persons who cannot be reliably protected by immunization (eg, younger than six months of age, immunocompromised or vaccine contraindicated).
(Option, Grade D evidence)
• To control outbreaks in closed facilities, antiviral drug prophylaxis, combined with treatment and inactivated vaccine administration, is indicated. (Strong recommendation, Grade C evidence) • Neither early treatment nor PEP should be prescribed:
i. For groups of healthy individuals based on possible exposure in the community ii. If the close contact did not occur during the infectious period of the person with suspected or confirmed influenza (from one day before the onset of symptoms until 24 h after fever ends) iii. If more than four days have elapsed since the last infectious contact (Option, Grade D evidence)
